Serial No. 10/802,664 

Amendment dated August 9, 2007 

Reply to Final Office Action of June 18, 2007 

In the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Original) An apparatus for suppressing noise in an electrical device, the apparatus 
comprising: 

a first conductive layer; 

a second conductive layer separated from the first conductive layer; 
first conductive rods connected to the second conductive layer and extending to 
the first conductive layer; and 

chip capacitors connected to the first conductive rods and arranged in a lattice. 

2. (Original) The apparatus of claim 1 wherein the chip capacitors connect the first 
conductive rods to the first conductive layer. 

3. (Original) The apparatus of claim 1 wherein the chip capacitors are arrayed over 
substantially an entire area of the first conductive layer. 

4. (Original) The apparatus of claim 1 further comprising a first dielectric layer disposed 
between the first and second conductive layers and through which the first conductive 
rods pass. 

5. (Original) The apparatus of claim 4 further comprising a third conductive layer 
disposed on an opposite side of the second conductive layer as the first conductive 
layer and a second dielectric layer disposed between the second and third conductive 
layers. 
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6. (Original) The apparatus of claim 5 wherein the first conductive rods pass through the 
second dielectric layer and extend to the third conductive layer, the chip capacitors are 
arranged in a lattice on the first and third conductive layers and connect the first 
conductive rods to the first and third conductive layers, respectively. 

7. (Original) The apparatus of claim 1 wherein the first conductive rods comprise plated 
vias. 

8. (Withdrawn) The apparatus of claim 7 wherein the first conductive layer houses pads 
to which the conductive rods and chip capacitors are connected, and a clearance space 
is disposed between the pads and metal of the first conductive layer. 

9. (Withdrawn) The apparatus of claim 1 further comprising a lattice of conductive 
coplanar patches disposed between the first and second conductive layers. 

10. (Withdrawn) The apparatus of claim 9 wherein the patches are connected with the 
second conductive layer and the chip capacitors through the first conductive rods. 

1 1 . (Withdrawn) The apparatus of claim 10 wherein each patch is connected to one of 
the chip capacitors through one of the first conductive rods. 

12. (Withdrawn) The apparatus of claim 10 further comprising a third dielectric layer 
disposed between the patches and the second conductive layer and a fourth dielectric 
layer disposed between the patches and the first conductive layer. 

13. (Withdrawn) The apparatus of claim 10 wherein at least one lattice of the chip 
capacitors and the patches are arrayed over substantially an entire area of the first 
conductive layer. 
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14. (Withdrawn) The apparatus of claim 13 wherein both the lattice of the chip 
capacitors and the patches extend over substantially the entire area of the first 
conductive layer. 

15. (Withdrawn) The apparatus of claim 1 further comprising: 

a fourth conductive layer disposed between the first and second conductive 
layers and which is at a different potential from the second conductive layer; and 

second conductive rods connected to the fourth conductive layer and extending 
to the first conductive layer, 

wherein the chip capacitors connect the first conductive rods to the second 
conductive rods. 

16. (Withdrawn) The apparatus of claim 15 wherein the chip capacitors are arrayed over 
substantially an entire area of the first conductive layer. 

17. (Withdrawn) The apparatus of claim 15 further comprising a fifth dielectric layer 
disposed between the second and fourth conductive layers and through which the first 
conductive rods pass and a sixth dielectric layer disposed between the first and fourth 
conductive layers and through which the first and second conductive rods pass. 

18. (Withdrawn) The apparatus of claim 17 further comprising a fifth conductive layer 
disposed on an opposite side of the second conductive layer as the first conductive 
layer and a seventh dielectric layer disposed between the second and fifth conductive 
layers. 

19. (Withdrawn) The apparatus of claim 18 wherein the first conductive rods pass 
through the seventh dielectric layer and extend to the fifth conductive layer, the second 
conductive rods pass through the fifth and seventh dielectric layers and extend to the 
fifth conductive layer. 



374433.1 



4 



Serial No. 10/802,664 

Amendment dated August 9, 2007 

Reply to Final Office Action of June 18, 2007 

20. (Withdrawn) The apparatus of claim 19 wherein the chip capacitors are arranged in 
a lattice only one of the first and fifth conductive layers. 

21 . (Withdrawn) The apparatus of claim 19 wherein the chip capacitors are arranged in 
a lattice on both the first and fifth conductive layers. 

22. (Withdrawn) The apparatus of claim 15 further comprising a lattice of conductive 
coplanar patches disposed between the first and second conductive layers. 

23. (Withdrawn) The apparatus of claim 22 wherein the patches are closer to the fourth 
conductive layer than the second conductive layer. 

24. (Withdrawn) The apparatus of claim 22 wherein the patches are connected with the 
second conductive layer and the chip capacitors through the first conductive rods. 

25. (Withdrawn) The apparatus of claim 24 further comprising an eight dielectric layer 
disposed between the patches and the second conductive layer and through which the 
first conductive rods pass, a ninth dielectric layer disposed between the first and fourth 
conductive layers and through which the first and second conductive rods pass, and a 
tenth dielectric layer disposed between the patches and the fourth conductive layer. 

26. (Withdrawn) The apparatus of claim 25 wherein at least one lattice of the chip 
capacitors and the patches are arrayed over substantially an entire area of the first 
conductive layer. 

27. (Withdrawn) The apparatus of claim 26 wherein both the lattice of the chip 
capacitors and the patches extend over substantially the entire area of the first 
conductive layer. 
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28. (Withdrawn) The apparatus of claim 25 further comprising a sixth conductive layer 
disposed on an opposite side of the second conductive layer as the first conductive 
layer and an eleventh dielectric layer disposed between the second and sixth 
conductive layers. 

29. (Withdrawn) The apparatus of claim 28 wherein the first conductive rods pass 
through the eleventh dielectric layer and extend to the sixth conductive layer, the 
second conductive rods pass through the eight and eleventh dielectric layers and 
extend to the sixth conductive layer. 

30. (Withdrawn) The apparatus of claim 29 wherein the chip capacitors are arranged in 
a lattice only one of the first and sixth conductive layers. 

31 . (Withdrawn) The apparatus of claim 30 wherein the chip capacitors are arranged in 
a lattice on both the first and sixth conductive layers. 

32. (Withdrawn) A printed circuit board (PCB) comprising: 

a power distribution network including a periodic structure integral with a parallel- 
plate waveguide operative to define a fundamental stopband over a range of 
frequencies, the periodic structure including: 

a first conductive layer, 

a second conductive layer, 

an array of conductive coplanar patches more proximate to the first conductive 
layer than the second conductive layer, 

dielectric layers separating the layers, conductive rods connected to the second 
conductive layer and extending through the first conductive layer, and 

an array of chip capacitors disposed over substantially the entirety of the first 
conductive layer, the chip capacitors connecting the conductive rods with metal of the 
first conductive layer, 
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wherein at least a capacitance formed by the patches and the first conductive 
layer, a capacitance of the array of chip capacitors, and inductance of the rods are 
selected to optimize suppression of noise over the at least one stopband. 

33. (Withdrawn) The PCB of claim 32 wherein a lower edge of the fundamental 
stopband is less than 100 MHz for a unit cell area of the array of less than about 0.1 
square inches. 

34. (Withdrawn) The PCB of claim 32 wherein an average of a maximum attenuation of 
the PCB in the fundamental stopband from about 100 MHz to 2 GHz is at least about 40 
dB for locations separated by at least 7 unit cells compared with a PCB that does not 
contain the array of patches and the array of chip capacitors. 

35. (Withdrawn) A printed circuit board (PCB) comprising: 

a first signal layer disposed on an outer surface of the PCB; 
a ground plane; 
a power plane; 

an array of conductive coplanar patches more proximate to the power plane than 
the ground plane; 

dielectric layers separating the ground and power planes, the signal layer; and 
the patches; 

an array of capacitors disposed on the first signal layer; 
first pads disposed on the first signal layer and on which the capacitors are 
mounted; and 

first plated through holes connecting the ground plane and patches with the pads 
and capacitors. 
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36. (Withdrawn) The PCB of claim 35 further comprising second pads disposed on the 
first signal layer and on which the capacitors are mounted and second plated through 
holes connecting the power plane with the second pads and capacitors, wherein the first 
and second pads are separated from each other. 

37. (Withdrawn) The PCB of claim 35 further comprising: a second signal layer 
disposed on another outer surface of the PCB; third pads disposed on the second signal 
layer; and third plated through holes connecting the third pads with the ground plane. 

38. (Withdrawn) The PCB of claim 37 further comprising an array of capacitors disposed 
on the second signal layer and mounted on the third pads. 

39. (Withdrawn) The PCB of claim 35 wherein the capacitors are connected to signal 
lines on the first signal layer. 

40. (Withdrawn) The PCB of claim 36 further comprising: 

a second signal layer disposed on another outer surface of the PCB; 

fourth pads disposed on the second signal layer; and 

fourth plated through holes connecting the fourth pads with the ground plane. 

41 . (Withdrawn) The PCB of claim 40 further comprising an array of capacitors disposed 
on the second signal layer and mounted on the fourth pads. 

42. (Withdrawn) The PCB of claim 41 further comprising fifth pads disposed on the 
second signal layer and on which the capacitors are mounted and fifth plated through 
holes connecting the power plane with the fifth pads and capacitors, wherein the fourth 
and fifth pads are separated from each other. 
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43. (Withdrawn) A method for suppressing noise in a printed circuit board (PCB), the 
method comprising selecting locations of the PCB between which suppression of the 
noise is desired, arranging a plurality of unit cells of a lattice of chip capacitors between 
the locations, and mounting the capacitors on the PCB such that one end of the 
capacitors are grounded. 

44. (Withdrawn) The method of claim 43 further comprising mounting an opposing end 
of the capacitors such that the capacitors are connected with a power plane. 

45. (Withdrawn) The method of claim 43 further comprising mounting an opposing end 
of the capacitors such that the capacitors are connected with signal lines of the PCB. 

46. (Withdrawn) The method of claim 43 further comprising arranging a lattice of buried 
patches between the locations under the lattice of capacitors. 

47. (Withdrawn) The method of claim 46 further comprising providing substantially the 
same number of patches and capacitors and arranging the patches such that the 
patches and capacitors are substantially in one-to-one correspondence with each other. 

48. (Currently amended) An apparatus for suppressing noise in an electrical device, the 
apparatus comprising: 

a first conductive layer; 

a second conductive layer separated from the first conductive layer; 

a first conductive rod connected to the first conductive layer and traversing the 
second conductive layer; 

a second conductive rod connected to the second conductive layer and 
traversing the first conductive layer, wherein the first conductive rod and the second 
conductive rod are disposed adjacent to each other and form a conductive rod pair; and 

a first capacitor connecting a proximate end of the first and second conductive 
rods of the conductive rod pair; and 
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wherein a plura li ty of tho conductive rod pairs are disposed in a locally periodic or 
nearly periodic pattern. 

49. (Withdrawn) The apparatus of claim 48, further comprising a second capacitor 
connecting proximate ends of the conductive rod pair, the second capacitor disposed at 
an opposite end of the conductive rod pair from the first capacitor. 

50. (Withdrawn) The apparatus of claim 49, wherein the first capacitor and the second 
capacitor have a same capacitance value. 

51 . (Withdrawn) The apparatus of claim 48, wherein the first and second conductive 
layers comprise a power distribution network. 

52. (Previously presented) The apparatus of claim 48, wherein the first and second 
conductive layers are layers of a multilayered printed circuit board or integrated circuit. 

53. (Previously presented) The apparatus of claim 48, wherein the first capacitor is a 
chip capacitor. 

54. (Previously presented) The apparatus of claim 48, wherein the first capacitor is 
disposed on an outer surface of a printed circuit board. 

55. (Withdrawn-Previously amended) The apparatus of claim 49, wherein the second 
capacitor is disposed on an outer surface of a printed circuit board. 

56. (Withdrawn) The apparatus of claim 55, wherein at least one of the first conductive 
rod and the second conductive rod is formed at least in part by a circular aperture in a 
dielectric layer separating adjacent conductive layers, the aperture being plated with a 
conductive material. 
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57. (Withdrawn) The apparatus of claim 56, wherein the aperture is formed by drilling. 

58. (Previously presented) The apparatus of claim 48, wherein the periodic pattern 
comprises at least one of a rectangular pattern, a triangular pattern or a hexagonal 
pattern. 

59. (Previously presented) The apparatus of claim 48, wherein the periodic or the nearly 
periodic pattern is adapted to accommodate circuit components. 

60. (Previously presented) The apparatus of claim 48, wherein the periodic or the nearly 
periodic pattern is adapted to accommodate signal and ground connections. 

61. (Withdrawn) A power distribution network, comprising: 

a pair of conductive layers spaced by a dielectric layer; and 
a structure disposed at least partially between the pair of conductive layers 
operative to produce a stopband for electromagnetic propagation over a range of 
frequencies, further comprising: 

a first conductive rod connected to a first of the pair of conductive layers; 
a second conductive rod connected to a second of the pair of conductive 
layers; and 

a surface mounted capacitor connected to the first conductive rod and the 
second conductive rod, 

wherein a plurality of structures is disposed in a locally periodic or nearly periodic 
arrangement. 

62. (Withdrawn) The power distribution network of claim 61, wherein an inductance of 
the rods and a capacitance of the surface mounted capacitors is selected to suppress 
electromagnetic waveguide modes over at least one stopband. 
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63. (Withdrawn) The power distribution network of claim 61 , wherein a unit cell of the 
structure comprises a pair of parallel rods having equal length. 

64. (Withdrawn) The power distribution network of claim 61 , wherein a capacitor is 
connected between each of the adjacent ends of the conductive rods in the structure. 

65. (Withdrawn) The power distribution network of claim 63, wherein the unit cells of the 
periodic structure are arrayed in at least one of a substantially rectangular arrangement, 
a substantially triangular arrangement, or a substantially hexagonal arrangement. 

66. (Withdrawn) A method for suppressing noise within a power distribution network 
(PDN), the method comprising: 

selecting locations within the PDN between which noise suppression is desired, 
providing a unit cell of a locally periodic or nearly structure comprising parallel rods 
connected at one end to a conductor of the PDN, and to a surface mounted capacitor; 
and 

arranging a plurality of the unit cells between the locations. 

67. (Withdrawn) The method of claim 66, further comprising mounting two surface- 
mounted capacitors in the unit cell such that one of the capacitors is connected across 
each end of the pair of parallel rods. 

68. (Withdrawn) The method of claim 66, further comprising selecting an inductance of 
the rods, a capacitance of the capacitor, and the local period or nearly period of the 
arrangement of the unit cells to suppress electromagnetic signal propagation over at 
least one frequency interval. J 

69. (Withdrawn) The method of claim 66, wherein the arrangement of the unit cells is 
adapted to accommodate the location of circuit components. 
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70. (Withdrawn) The method of claim 66, wherein the arrangement of the unit cells is 
adapted to accommodate the location of power, ground and signal connections 

71 . (Withdrawn) The method of claim 67, further comprising including the PDN in a 
printed circuit board assembly. 
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